
Date: January 29, 1996

Subject: Revised Costs for Secondary Chamber Retrofits for MWI's
EPA Contract No. 68-D1-0115; Work Assignment No. 108
ESD Project No. 90/17; MRI Project No. 6504-08

From: David Randall

To: Richard Copland
ESD/CG (MD-13)
U. S. Environmental Protection Agency
Research Triangle Park, NC  27711

I. Introduction

This memorandum presents capital and annual costs of
combustion control retrofits for medical waste incinerators
(MWI's).  Costs were developed to retrofit both 1/4- and 1-sec
secondary chambers with 2-sec secondary chambers.

II. Capital Costs

The total capital investment (TCI) equals the sum of the
purchased equipment cost (PEC) and the installation cost.  The
procedure to estimate the retrofit TCI is the same as that
described in the background documentation for the proposed
standard.   The equation used to calculate the TCI is shown in1

Table 1.  A summary of the procedure is described below.  

The PEC of a 2-sec secondary chamber was assumed to be
equal to two times the incremental cost between MWI's with 1-sec
and 2-sec secondary chambers.  In background documentation for
the proposed NSPS and emission guidelines, the total capital
investment was presented in October 1989 dollars.   These costs1

were scaled up using the Chemical Engineering Plant Cost Indexes
for July 1994 and October 1989.  These indexes were 368.0 and
357.5, respectively.2,3

The retrofit installation cost was assumed to be twice as
much as for a new facility because of the additional costs for
demolition and disposal of the existing secondary chamber.  The
installation cost was assumed to be the same for retrofits of
both 1/4- and 1-sec secondary chambers because of variables that
could make either more expensive.  For example, the additional
material to be demolished and disposed of could result in higher
costs for the retrofit of the 1-sec secondary chamber. 
Alternatively, space limitations may make installation more
difficult and costly for a retrofit of a 1/4-sec secondary 
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chamber (i.e., the space around an existing 1/4-sec secondary
chamber may be less than that around an existing 1-sec secondary
chamber, thus making it more difficult to install a 2-sec
secondary chamber in place of the 1/4-sec secondary chamber).

III. Downtime

An MWI would be unavailable for use while the retrofit work
is being performed.  For onsite nonbatch MWI's, this analysis
assumes waste generated during as many as 3 days can be stored
and burned after the retrofit is completed.  During any remaining
downtime, the facility would have to find other ways to dispose
of the waste.  For batch MWI's, it was assumed that no waste can
be stored because the batch MWI's are assumed to be operating at
capacity.  For commercial facilities, the downtime would result
in lost revenues that could not be recouped because the
facilities are assumed to be operating at capacity.

The procedure for estimating the number of days of downtime
is the same as in the background documentation.   The unit costs4

for alternative disposal and the procedure for annualizing the
downtime cost are also unchanged.  In addition, the downtime cost
for retrofitting 1/4- and 1-sec SC's was assumed to be the same
because, as noted above, installation costs (and time) can be
variable.  Equations used to calculate downtime costs are shown
in Attachment 1.

IV. Annual Costs

Direct annual costs were estimated for refractory
replacement, auxiliary fuel, and maintenance materials.  The
procedures to estimate the auxiliary fuel and maintenance
materials costs are the same as in the background documentation.  5

Calculation of refractory replacement annual costs was simplified
from the procedure in the background documentation.  The detailed
procedure is shown in Attachment 2.  However, examination of
these results shows the refractory replacement annual costs for
intermittent and batch MWI's are approximately equal to 2 percent
of the TCI for the 2-sec retrofit; 1 percent is applicable for
continuous MWI's because most existing continuous MWI's are
assumed to have a secondary chamber with a residence time of at
least 1-sec.  These simplifications underestimate the refractory
replacement cost slightly for large MWI's and overestimate the
cost slightly for small MWI's, but they have a negligible effect
on the total annual cost.

Indirect annual costs were estimated for overhead, property
taxes, insurance, administrative activities, and capital
recovery.  In addition, the downtime cost was annualized using
the capital recovery factor.  Overhead costs were increased
because they are estimated to be equal to 60 percent of the
maintenance materials cost.  All of the indirect annual costs
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were estimated using the same procedures that were described in
the background documentation.5

Equations used to calculate annual costs are shown in
Attachment 1.  These equations are based on the operating hours
described in Attachment 1.  The basis for these hours is
described in a separate memorandum.   Table 1 shows the results6

obtained with these equations for several representative model
MWI's.

The equations also can be used to calculate costs for all
MWI's in the nationwide inventory.  The inventory does not
distinguish between intermittent and continuous MWI's.   However,7

batch MWI's are a separate group.  Commercial facilities also
have been identified, and they are all assumed to be continuous
MWI's.  In addition, all MWI's with waste charging capacities up
to 500 lb/hr are assumed to be intermittent MWI's.  The remaining
group of non batch MWI's was divided into intermittent and
continuous units assuming the same distribution that was used in
the background documentation for the proposed standards, which
indicated intermittent and onsite continuous MWI's with
capacities greater than 500 lb/hr are distributed in a ratio of
about 3 to 1.8
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